The Hobby-Eberly Dark Energy Experiment pilot survey identified 284 [O II] λ3727 emitting galaxies in a 169 arcmin 2 field of sky in the redshift range 0 < z < 0.57. This line flux limited sample provides a bridge between studies in the local universe and higher-redshift [O II] surveys. We present an analysis of the star formation rates (SFRs) of these galaxies as a function of stellar mass as determined via spectral energy distribution fitting. The [O II] emitters fall on the "main sequence" of star-forming galaxies with SFR decreasing at lower masses and redshifts. However, the slope of our relation is flatter than that found for most other samples, a result of the metallicity dependence of the [O II] star formation rate indicator. The mass specific SFR is higher for lower mass objects, supporting the idea that massive galaxies formed more quickly 1 Institute for Gravitation and the Cosmos, The Pennsylvania State University, University Park, PA 16802 and efficiently than their lower mass counterparts. This is confirmed by the fact that the equivalent widths of the [O II] emission lines trend smaller with larger stellar mass. Examination of the morphologies of the [O II] emitters reveals that their star formation is not a result of mergers, and the galaxies' half-light radii do not indicate evolution of physical sizes.
Introduction
Numerous surveys have shown that the star formation rates (SFRs) of galaxies evolve with redshift, from z ∼ 6 (e.g., Hammer et al. 1997; Hopkins 2004; González et al. 2010; Bouwens et al. 2011 ) down to the local universe. From z ∼ 2 to z = 0, the average stellar mass of galaxies that are actively star-forming, along with their SFRs, have decreased steadily (e.g., Searle et al. 1973; Cowie et al. 1996; Heavens et al. 2004; Noeske et al. 2007; Lara-López et al. 2010; Whitaker et al. 2012; Pirzkal et al. 2013) . While considerable effort has been expended on studying star-forming galaxies either in the local universe or above z ∼ 1, relatively few surveys have focused on the ∼ 7 Gyr in between the two epochs (e.g., Wolf et al. 2005; Jogee et al. 2009; Robaina et al. 2010; Lotz et al. 2011) .
One star formation rate indicator that is particularly useful in this range is the doublet [O II] emission at λ3727 (e.g., Kennicutt 1998; Kewley et al. 2004; Kennicutt & Evans 2012) , which is collisionally excited by the ionized electrons of H II regions. At z 1, [O II] is easier to detect than the rest-frame UV, while being less sensitive to the effects of time-averaging of the star-formation rate. It is, however, less straightforward to use, as its strength can be dependent on metallicity and the ionization parameter.
As part of the pilot survey for the Hobby Eberly Telescope Dark Energy Experiment (HET-DEX), Adams et al. (2011) identified 397 emission-line galaxies over 169 arcmin 2 of sky. While the focus of this pathfinding study was the identification of Lyα emitters (LAEs) at 1.9 < z < 3.6 (Hill et al. 2008; Blanc et al. 2011) , the observations also detected a large number of lower-redshift [O II] emitting galaxies. This resulted in spectra for a well-defined, emission-line flux limited sample of 284 [O II] emitters between 0 < z < 0.57. While a number of star formation rate indicators have been previously used in this redshift range (Kennicutt 1998; Pettini et al. 2001; Hopkins 2004) , this samples provides a unique resource for connecting low-and high−z observations with a single, consistent SFR indicator. Ciardullo et al. (2013) has examined the [O II]-based star-formation rates for these galaxies and concluded that, although the scatter between the UV and [O II] SFR estimators is significant (σ ∼ 0.3), there is no systematic offset between the techniques.
The HETDEX survey will shortly be yielding data for an emission-line selected sample of ∼ 10 6 [O II] emitting galaxies in the redshift range 0 < z < 0.5, with wavelength coverage from 3500Å to 5500Å. In this paper, we present a pathfinding analysis of the physical and morphological properties of the [O II] emitting galaxies in the HETDEX Pilot Survey (HPS). In §2, we summarize this survey, and the techniques used to identify the 284 [O II] line emitters in the sample. In §3, we model the spectral energy distributions (SEDs) of these galaxies to produce estimates of their stellar mass, internal reddening, and star-formation rate. In §4, we discuss the evolution of the star formation rates in the last ∼ 5 Gyr of cosmic time, and how the relationship between stellar mass and star-formation rate changes over our survey epoch. In §5, we compare the [O II] equivalent widths of our galaxies to their stellar mass, and show that the star-forming main sequence is reflected via an anti-correlation between these two parameters. In §6 and 7, we discuss the morphology and size distribution of the HPS [O II] galaxies. We show that out to z 0.5, there is no evidence for significant size evolution or merger-driven starbursts.
Throughout this work, a flat ΛCDM cosmology is used with Ω m = 0.3, Ω Λ = 0.7, and H 0 = 70 km s −1 Mpc −1 (Komatsu et al. 2011 ).
The HETDEX Pilot Survey Data
The data used here were taken as part of the HETDEX pilot survey (HPS; Adams et al. 2011) . The survey focused on four different regions of the sky, coincident with the fields of the Cosmological Evolution Survey (COSMOS; Scoville et al. 2007 ), the Great Observatories Origins Deep Survey North (GOODS-N; Giavalisco et al. 2004 ), the Munich Near-IR Cluster Survey (MUNICS; Drory et al. 2001) , and the XMM Large-Scale Structure survey (XMM-LSS; Pierre et al. 2004) . HPS utilized the fiber-fed George and Cynthia Mitchell Spectrograph mounted on the Harlan J. Smith 2.7-m telescope at the McDonald Observatory. This spectrograph is a prototype for the Visible Integral-field Replicable Unit Spectrograph (VIRUS) that will eventually be used for the full HETDEX survey (Hill et al. 2008 ). The instrument contains 246 4. ′′ 2-diameter fibers, which produced spectra from 3500 to 5800Å at a 5-Å full-width-half-maximum (FWHM) spectral resolution. For full survey details, see Adams et al. (2011) and references therein.
HPS was a blind integral field spectroscopic survey that searched for objects with emission lines within each exposure. When an emission line was found, its optical counterpart was identified in the ancillary images of COSMOS, GOODS-N, XMM-LSS, and MUNICS using a Bayesian matching scheme. As confirmation of the validity of the counterpart identification, for the 200 objects in the GOODS-N and COSMOS fields, we compared the redshifts obtained from the HPS spectra to spectroscopic or photometric redshifts of the counterparts obtained from the literature. In almost all cases there was complete agreement, thus confirming the identification process. Equivalent widths were estimated by comparing the HPS line flux to the flux density of the photometric continuum. The emission lines and redshifts were then identified using either other lines in the spectrum, or, since most objects possessed only a single line, an equivalent width cut. If only a single line is present in the spectrum, it is by necessity either [O II] or Lyα because given the spectral range of HPS, only those two emission lines would present as a single line Objects with only a single emission line detection could be either an [O II] galaxy with z < 0.57 or an LAE with 1.9 < z < 3.8, as described in Adams et al. (2011) . We apply an equivalent width (EW) cut of a rest-frame EW > 20Å to identify and reject a higher redshift range LAE. A rest-frame EW > 20Å is typical for narrow-band surveys of LAEs (e.g., Gronwall et al. 2007; Ciardullo et al. 2012) . This rest-frame EW translates to an observed-frame EW > 58 to 96Å for 1.9 < z < 3.8 LAEs. To confirm that our remaining galaxies are indeed lower redshift [O II] emitters and not higher redshift Lyα interlopers, we applied the objects' spectral energy distribution: high-redshift LAEs have no flux in the ultraviolet, as this light is shortward of the Lyman break at 912Å in the rest frame.
We are confident that the observed-frame 58Å EW cut to reject LAEs does not remove a significant high-EW tail of our [O II] emitters: Hogg et al. (1998) A total of 284 [O II] emitting galaxies were identified with redshifts between 0.078 < z < 0.563. Ninety percent of the pointings of the survey reached a monochromatic flux limit of 1.0 × 10 −16 erg cm 2 s −1 , allowing us to recover 95% of all objects with observer's-frame equivalent widths greater than 5Å Ciardullo et al. 2013 ). The survey volume probed for the [O II] emitters is 4.24 × 10 4 Mpc 3 ).
Thirty of the 284 [O II] emitters (∼ 10%) have X-ray counterparts from surveys by Chandra and XMM-Newton ). This is not surprising considering the depth of the X-ray observations, particularly in the GOODS-N field, where many of the X-ray emitters were located. Ciardullo et al. (2013) showed that for most of these sources, the X-rays are likely associated with normal star formation, but 10 (∼ 3% of the sample) have X-ray luminosities greater than 10 40 erg s −1 in the 2 to 8 keV band. These are likely AGN; subsequent analysis shows that while these objects are not necessarily the brightest or the most massive in this sample, they do exhibit anomalously greater [O II] star formation rates, especially at the higher redshifts in the sample. They have therefore been excluded from our analysis. For further discussion, see Ciardullo et al. (2013) and sources therein.
Spectral Energy Distribution Fitting
Physical properties of the [O II] emitters were determined by fitting the SEDs of the galaxies using the Markov Chain Monte Carlo (MCMC) code GalMC (Acquaviva et al. 2011) . Standard χ 2 minimization works best if the probability distribution of the parameters is a Gaussian, and there are few variables to be fit, as the computation time grows approximately exponentially with the number of parameters (Serra et al. 2011) . Additionally, χ 2 minimization will fail to identify doublevalued solutions. MCMC is advantageous because it makes no assumption about the underlying probability distribution, and any bimodal solutions are immediately obvious because in such a case, the fit will fail to converge. See Acquaviva et al. (2011) for a detailed explanation of GalMC and the MCMC algorithm.
The SED fitting was performed using up to 11 photometric bands from various sources covering a range of wavelengths from the far-UV to the IR. Table 1 lists the data that were used to perform the fits for the four survey regions. Most of the photometry was taken from Adams et al. (2011) . The UV bands were found in the GR6 catalog of GALEX (Martin et al. 2005) , while the data from the Spitzer 3.6 µm and 4.5 µm bands were gathered from publicly available catalogues. For COSMOS, this was the S-COSMOS survey (Sanders et al. 2007 ), for XMM-LSS it was the Spitzer Wide-area Infra-Red Extragalactic survey (SWIRE; Lonsdale et al. 2003) , and for GOODS-N, the IR was part of the original survey (Giavalisco et al. 2004 ). Aperture and PSF effects were accounted for in the photometry by the creators of the catalogs.
The GalMC SED fitting code uses the stellar population models of Bruzual & Charlot (2003) that were updated in 2007 to incorporate improved models of thermally pulsing stars on the asymptotic giant branch (TP-AGB) (Charlot & Bruzual 2010, private communication) . A constant star formation history (SFH) was assumed, along with a Salpeter (1955) initial mass function (IMF) (with M L = 0.1 M ⊙ and M U = 100 M ⊙ ), and a Calzetti extinction law (Calzetti et al. 2000) . Nebular emission, both in the continuum and for lines, was included in proportion to the rate of H-ionizing photons, with the relative line intensities of H, He, C, N, O and S being a function of metallicity (see Acquaviva et al. 2011 for further detail). The metallicity was fixed at solar. The Lewis & Bridle (2002) GetDist program from the publicly available CosmoMC software was used to analyze the chains output by GalMC and test for convergence via the Gelman & Rubin (1992) R statistic. The criterion employed here is R − 1 < 0.2, as prescribed by Acquaviva et al. (2011) . Additionally, seven objects with fewer than five photometric bands were excluded from the sample in order to ensure robust SED fits. The parameters obtained from the SED fitting were stellar mass, age since the onset of star formation, and reddening.
It is important to consider how much the results of the SED fits depend on the input models and parameters. Conroy (2013) states that the stellar mass is the most robust parameter that can be found with SED fitting techniques. He notes that generally, stellar mass can vary by ∼ 0.3 dex for star-forming galaxies, depending on the SFH chosen, and by as much as 0.6 dex in extreme cases. Acquaviva et al. (2011) , however, state that when testing the robustness of GalMC, the choice of a constant star formation history does not result in significant differences from that when using exponentially increasing or decreasing SFHs. Additionally, Pirzkal et al. (2012) found that the choice of IMF and stellar population model using the MCMC SED fitting algorithm πMC 2 resulted in parameter variation of a factor of a few. Metallicity estimates from SED fitting are uncertain at best, as stars of varying metallicities contribute to the overall metallicity of the galaxy in different ways as different times Acquaviva et al. (2011) . Fixing the metallicity at solar can affect the derived ages by up to 0.5 dex, but, more importantly, affects the stellar mass by only ±0.1 dex Wuyts et al. (2009) . This falls easily within the mass error estimates. Therefore, while the analysis presented here may contain some systematic differences, the trends will remain the same.
The results of the mass SED fitting are given in Table 3 . A sample fit for a COSMOS [O II] emitter (z = 0.32) is given in Figure 1 . Figure 2 shows the two-dimensional confidence contours of the various parameters output by the SED fitting algorithm for the same galaxy. For the purposes of this work, the stellar mass (M * ) is the important parameter. The stellar mass distribution of the HPS [O II] emitters is shown in Figure 3 , where the masses have been divided into redshift bins. As indicated by the cumulative probability distributions, the mass distribution is fairly consistent across the entire redshift range, demonstrating the ability of an emission-line selected survey to detect low mass galaxies at higher redshifts. The median masses of the galaxies divided by redshift bin are given in Table 2 .
Internal Extinction
Accurate determination of the the internal extinction in each galaxy is necessary to get reliable measurements of its [O II]-based star formation rate . Ideally, the extinction can be calculated directly from the Balmer decrement. Unfortunately, the HPS spectral range does not include Hα, and the wavelength baseline between Hβ and the other (weaker) Balmer lines is insufficient for our purpose. We therefore must rely on stellar-based reddening estimates; specifically, the restframe UV continuum slope β. Between 1250Å and ∼ 2800Å, the intrinsic slope of a star-forming galaxys continuum can be well-fit via a power law where f λ ∝ λ β . Using the GALEX FUV and NUV bands, and in some cases the u * or U (depending on the field) we calculated β for 215 galaxies in the sample. Any flattening of this relation is most likely due to extinction, with the relationship between β and dust extinction (Meurer et al. 1999) given by A 1600 = 4.43 + 1.99β
(1)
This assumes an intrinsic UV spectral slope of β 0 = -2.23, consistent with a constantly star-forming population. The reddening is then simply
where E s (B − V ) is the color excess of the stellar continuum and k 1600 = 9.97 is the reddening curve given by Calzetti et al. (2000) .
The other 69 galaxies lacked sufficient photometry in the UV for their redshifts to do a robust UV slope calculation. In this case, we employed the mass-extinction relationship of Garn & Best (2010) . Using Data Release 7 of the Sloan Digital Sky Survey (SDSS), they modeled the dependency of extinction on mass as
where X = log(M * /10 10 M ⊙ ). Note that since this relation is a cubic, it is only valid over a specific stellar mass range; for the thirteen galaxies below 10 8.5 M ⊙ for which we do not have UV slope measurements, we assume an E(B − V ) set to the minimum reddening defined by the relation in Equation 3. We then employ Equation 2 to determine E(B − V ) using the appropriate reddening curve. This relation between stellar mass and dust has been shown to be valid out to z ∼ 1.6 (Zahid et al. 2014 ).
Finally, the entire sample was corrected for extinction using the Calzetti et al. (2000) extinction law
Note that E s (B − V ) is related to the color excess of the nebular emission lines, such as [O II], by (Calzetti et al. 2000) 5
. Star Formation Rates
There has been extensive discussion in the literature about the "main sequence" of star-forming galaxies, i.e., the correlation between a galaxy's SFR and its stellar mass (e.g., Noeske et al. 2007 ). Both the slope and, more strongly, the normalization of the sequence has also been shown to evolve with redshift (Whitaker et al. 2012 ). The distribution of the SFRs of the galaxies in our sample is given in Figure 4 . The median SFRs of the [O II] emitters are given in Table 2 . The evolution of star formation with redshift for the [O II] emitters is presented in Figure 5 , partially reflecting the changing luminosity limit of the survey. However, after taking this into account, there is a clear relationship between the SFR of the galaxies and their redshifts, with the star formation tending to decrease at lower redshifts. Previously, Noeske et al. (2007) and Pirzkal et al. (2013) have examined the main sequence of star-forming galaxies at slightly higher redshifts. Noeske et al. (2007) analyzed a magnitude-limited set of star-forming galaxies from the Extended Groth Strip (AEGIS), probing galaxies of high mass within a redshift range of 0.2 < z < 1.1 using Spitzer (MIPS) 24 µm imaging as well as Hα, Hβ, and [O II] emission lines. Similarly, Pirzkal et al. (2013) studied emission-line galaxies (ELGs) from the GOODS-N and -S fields as part of the Probing Evolution And Reionization Spectroscopically (PEARS) survey. This slitless grism survey identified Hα, [O III], and [O II] in the redshift ranges of 0 < z < 0.5, 0.1 < z < 0.9, and 0.5 < z < 1.5, respectively. It should be noted that in their determination of stellar mass via SED fitting, Pirzkal et al. assumed a constant SFH, as was assumed in this survey, while Noeske et al. used an exponentially decreasing SFH. Figure 7 compares these data to our own measurements to show the progression of the star formation sequence. The addition of the HPS [O II] emitters extends the galaxy star-forming main sequence of galaxies down to low redshifts, allowing for comparison of SFRs over a broad range of masses and redshifts. As with the other galaxies, the [O II] emitters show an evolution of SFR with redshift that is consistent with a galactic SFR evolution along the main sequence of star-forming galaxies.
The SFRs for the HPS [O II] emitters were calculated using the [O II] λ3727 Kewley et al. (2004) relation
To determine the intrinsic slope and scatter of the main sequence, we must make mass cuts to account for incompleteness in the star formation rates. This is an expected characteristic of an emission-line selected sample: while the underlying distribution may have a given slope, if a sample is limited by the SFRs of the galaxies, the apparent shape of the SFR-M * relation will be skewed flatter than that for an unbiased sample. Conversely, a mass-selected sample, such as the AEGIS survey, will produce a steeper slope. To address this, we performed mass cuts in the four redshift bins represented in Figure 6 by implementing an iterative algorithm using the slope and scatter of distribution to determine where the cuts should be made. For z < 0.2, we made no cuts, as we expect the data are essentially complete at this low redshift. For 0.2 < z < 0.35, we invoked a mass cut at 10 8.2 M ⊙ , for 0.35 < z < 0.45 we used 10 9.1 M ⊙ , and for the highest redshift bin of 0.45 < z < 0.57 we used 10 9.7 M ⊙ . Because this is an emission line-selected sample, and care was taken to ensure robust photometry for all objects included, after having performed the mass cuts, the resulting sample is complete in both SFR and mass in the given redshift ranges.
The dispersion in the star formation sequence of the HPS [O II] emitters is about σ MS ∼ 0.50 dex, about 1.5 times as large as some other surveys (e.g., Noeske et al. 2007; Whitaker et al. 2012 ). Because our observations included just the [O II] line, our SFRs do not take into account variations in abundance and ionization state. This undoubtedly exacerbates the scatter in our star-forming main sequence by as much as 0.15 dex (Lara-López et al. 2013 ). Yet another source of additionally scatter is the sequence comes from invoking Garn & Best (2010) in the calculation of some E(B − V ), which can add up to ∼ 0.28 dex in scatter. Finally, because our emissionline selected survey is sensitive to galaxies with lower SFRs, it is more prone to scatter in the star formation sequence, especially at lower masses. The larger (σ MS ∼ 0.45 dex) dispersion seen in the grism data of Pirzkal et al. (2013) supports this interpretation. Additionally, Bauer et al. (2013) used Hα luminosities to determine the SFR of the ∼ 73, 000 galaxies with redshifts of 0.05 < z < 0.32 in the emission-line selected Galaxy And Mass Assembly (GAMA) survey, and found significant scatter in the main sequence, up to ∼ 1 dex in the highest mass bin.
The slope of this main sequence is somewhat shallower than comparable studies for the [O II] emitting galaxies with redshift z < 0.5. A linear fit for the HPS sample produces
over the entire mass range in this sample. Noeske et al. (2007a) report a fit of
for M * between 10 10 and 10 11 M ⊙ in the redshift range 0.2 < z < 0.7. For the local universe, data from the Sloan Digital Sky Survey-Data Release 7 (SDSS-DR7) yield
with σ = 0.349 (Lara-López et al. 2013) . Because the SDSS/GAMA survey includes galaxies with z ≤ 0.1 and the AEGIS sample (Noeske et al. 2007 ) is in the range z = 0.2 − 0.7, we would expect the HPS sample to fall in the same general category of slope and normalization. However, our galaxies have a slightly flatter slope; this could partly be due to the fact that HPS is an emissionline selected survey, meaning that the SFR-M * parameter space being explored is slightly different than the ones detected by continuum-selected surveys.
What is more likely affecting the slope of the main sequence, however, is that, as stated previously, the [O II] star formation rate indicator is sensitive to metallicity, something we are not able to measure individually with the HPS data. However, if we adopt a mass-metallicity relationship, we can estimate the effect that abundance shifts have on the slope. Lara-López et al. 
give the modified SFRs shown in Figure 8 . Including a rough estimate of the metallicity moves the higher mass galaxies to larger SFRs and the lower mass galaxies to lower SFRs, steepening the slope to log(SFR)(
This is on par with what has been found in previous studies (e.g., Noeske et al. 2007; Whitaker et al. 2012) , and illustrates the importance of metallicity to the [O II] star formation rate indicator. Figure 7 confirms the results of Noeske et al. (2007) and Whitaker et al. (2012) on the evolution of the main sequence, as the entire main sequence appears to shift downwards with redshift. The normalization of the main sequence decreases by almost a factor of two from the highest redshift bin (median z ∼ 0.51) to the lowest (median z ∼ 0.1).
Another way to describe star formation in a galaxy is through its mass specific SFR (sSFR), which represents the time needed to build up the current stellar mass of the galaxy at its present day SFR (Pirzkal et al. 2013 ). The sSFR of galaxies has been shown at all redshifts to decrease as stellar mass increases (e.g., Bauer et al. 2005) . Table 2 . The distribution of the HPS [O II] emitters shifts to larger sSFRs as redshift increases, indicating that galaxies at higher redshifts are more efficient at producing stars. There is a trend for the more massive galaxies to be formed at higher redshifts and over a short burst timescales Cowie et al. (1996) , but by z ∼ 0.5, their sSFR has decreased. At that time, the lower mass galaxies have begun their (relatively) later onset of star formation, indicating that they have formed the bulk of their stars more recently but on longer evolutionary timescales. These data are consistent with the concept of downsizing as described by Cowie et al., where there is a smooth evolution downwards with redshift in the masses of star-forming galaxies. Figure 11 plots the [O II] rest-frame equivalent widths (EWs) for the HPS galaxies. As found in other surveys (e.g. Fumagalli et al. 2012) there is a weak anti-correlation between EW and stellar mass. In the lowest mass bin, the median rest-frame equivalent width is three times greater than that in the highest mass bin. For comparison, Fumagalli et al. found a factor of five shift in the EWs of Hα between the mass bins of 10.0 < log M/M ⊙ < 10.5, and log M/M ⊙ > 11.0. The two measurements are not directly comparable, since, in addition to being in the redder range of the spectrum, the Hα data were accumulated over a larger redshift range. Nevertheless, the data do confirm the trend that emission-line equivalent widths in higher-mass galaxies are generally factors of several lower than those in lower-mass objects. Since the equivalent width of [O II] is an indicator of the relative strength of star formation (Gilbank et al. 2010; Ciardullo et al. 2013 ), this trend is another reflection of the star-forming galaxies main sequence.
Equivalent Widths

Morphologies
The HPS observations were conducted in regions of the sky with extensive ancillary data. In particular, in the COSMOS and GOODS-N regions, deep imaging data is available from the Hubble Space Telescope Advanced Camera for Surveys (ACS). These data allow us to characterize the morphology and size of the HPS [O II] emitters via the Gini (G) and M 20 coefficients (Lotz et al. 2004) . To do this, we chose to use data in the F814W filter, as it is the only filter common to both the COSMOS (Scoville et al. 2007 ) and GOODS-N (Giavalisco et al. 2004) programs.
The G coefficient represents the distribution of the flux values over the galaxy's pixels, and is thus similar to the concentration parameter C (e.g. Abraham et al. 1994; Bershady et al. 2000; Conselice 2003 )), which, loosely defined, is the ratio of light between inner and outer isophotes of a galaxy. However, C is dependent on the spatial distribution of the light and is unable to differentiate between galaxies with off-centered light concentrations and those with shallow light profiles. The Gini coefficient is sensitive to concentrations of bright pixels no matter where in the profile they occur, resulting in a more robust measure of concentration.
The M 20 coefficient is defined as the second-order moment of the brightest 20% of the flux of a galaxy. The second-order moment of flux (M tot ) is calculated by multiplying each pixel's flux by the squared distance to the center of the galaxy, and then summing over all the pixels:
where f i is the pixel flux and x c , y c is the center of the galaxy (Lotz et al. 2004) . Selecting the brightest 20% of the pixels results in a parameter that is sensitive to the most important spatial distributions of the flux, such as multiple nuclei, bars, and star clusters. Therefore, M 20 probes features indicative of star formation.
Gini and M 20 are dependent on the noise and resolution of the images, and are not reliable if the signal-to-noise per pixel drops below 2 (Lotz et al. 2004) . Hence, galaxies with S/N less than this (∼ 15% of the sample) were excluded from our analysis. Additionally, G is only reliable to within ∼ 15% at resolution scales better than 1000 pc while M 20 begins to degrade around 500 pc. At the HPS redshift limit for [O II] detection, the ∼ 0. ′′ 05/pixel plate scale of ACS corresponds to a resolution of ∼ 330 pc. Assuming a spatial resolution no worse than ∼ 0. ′′ 1, the highest redshift in our sample corresponds to a ∼ 650 pc resolution. Therefore, while M 20 for the very highest redshift galaxies in the sample may have some degradation above 15%, M 20 and G coefficients should still be for the most part reliable over the entire sample.
The morphology parameters of the COSMOS and GOODS-N [O II] emitters were calculated using the Lotz et al. (2004) software, which uses SExtractor catalogues and segmentation maps. The distribution of these galaxies in G-M 20 space is plotted in Figure 12 , and the results are tabulated in Table 4 . Lotz et al. (2004) have shown that active or merging galaxies tend to lie above a certain threshold in G − M 20 parameter space. Only a fraction of the [O II] emitters in this sample fall above this threshold. Instead, the [O II] emitters fall largely within the region of non-merging galaxies. Indeed, a cursory examination of HST ACS images of the [O II] emitters confirms that most of these galaxies are not strongly distorted or visibly interacting. This result is divergent from the results of Pirzkal et al. (2013) , who found that a significant fraction of the emission-line selected galaxies in their sample fell above the line delineating quiescent from active galaxies. In particular, Figure 15 of Pirzkal et al. (2013) indicates that this effect is exaggerated for galaxies in which Hα and [O III] lines were observed. It should be noted that Pirzkal et al. measured their morphologies in the ∼ 4350Å rest frame, while our measurements (and those of Lotz et al. (2004) ) were performed using the F814W filter, i.e., the rest frame R-band. Morphological parameters can change depending on the image wavelength (Taylor-Mager et al. 2007 ), but since both bands are redward of the 4000Å break, this effect is not likely to be large. Still, it is possible that the difference between the [O II] galaxy samples are systematic. Additionally, despite the fact that the galaxies found by the PEARS survey and HPS are both emission-line selected, at any given redshift, the HPS galaxies extend to much higher masses (see Figure 7) . This may point to differing star-formation mechanisms at different masses, where higher mass galaxies are more likely to be undergoing normal star formation while lower mass galaxies are more likely to have disturbed morphologies.
While our [O II] emitters do not appear to be interacting, it is possible that correlations between stellar mass and morphology exist. Figure 13 shows G and M 20 plotted as a function of both mass, SFR, and sSFR. Calculation of the Pearson's correlation coefficient (Pearson 1896) gives r SFR,M 20 = −0.17, r SFR,G = 0.016, r M,M 20 = −0.32, r M,G = 0.098, r sSFR,M 20 = 0.18, and r sSFR,G = −0.083. These indicate no significant correlations between these parameters.
Sizes
In additional to quantifying their morphologies, we also measured the PSF-convolved physical sizes of our [O II] emitters by performing photometry using a series of circular apertures. Following Bond et al. (2009) , we used these data to calculate each galaxy's half-light radius (R 50 ) in a manner that is more robust than simple isophotal measurements. The distribution of physical sizes is shown in Figure 14 . The [O II] emitters from this survey are fairly small, with a median size of R 50 = 2.43 4.20
1.39 kpc (0.51 0.87 0.27 arcseconds), where the upper and lower bounds are the 84 th and 16 th percentiles of the distribution, respectively. There are two obvious outliers: a galaxy at a redshift of z = 0.41 with an angular size of R 50 = 4. ′′ 3, and another at z = 0.09 with R 50 = 3. ′′ 8. These data have been excluded from our size analysis. Note that while the rest-frame bandpass of the I filter changes with redshift, the range of redshifts considered here is fairly small and is unlikely to factor into the half-light radius results. Figure 15 shows the sizes of these objects (in both kiloparsecs and arcseconds) as a function of redshift. There is no significant evolution in the physical sizes of these galaxies in this redshift range, as demonstrated by the scatter in the upper panel of Figure 15 . The fact that very few large galaxies are seen at lower redshifts is simply a volume effect, as the probability of seeing these rare objects is roughly proportional to (1 + z) 2 . In the lower panel of Figure 15 , the dashed lines show, from top to bottom, the 84th, 50th, and 16th percentiles in the given redshift bins. These lines indicate that there is little evidence of evolution in the galaxy sizes in this sample. The median physical size varies from R 50 = 2.04 ± 0.29 kpc for redshifts z < 0.2 to R 50 = 2.61 ± 0.56 kpc in the redshift bin 0.5 < z < 0.6. The two numbers are therefore well within the uncertainties of the measurements. Pirzkal et al. (2006) examined low-mass emission-line galaxies in the Hubble Ultra Deep Field and found similar scatter in the evolution of sizes with redshift, noting that over the redshift range corresponding to that of HPS, the angular sizes of the eGRAPES increased by a factor of ∼ 2, from ∼ 0. ′′ 2 (1.33 kpc) at z ∼ 0.7 to ∼ 0. ′′ 5 (1.65 kpc) at z ∼ 2 in the 4350Å rest frame. While we measure the HPS [O II] galaxy sizes using the I-band images (corresponding to ∼ R-band rest frame), both data sets are redward of the 4000Å break, so there should not be a significant difference between the two bands. Additionally, van der Wel et al. (2014) examined the sizes of galaxies in the CANDELS/3D-HST fields using the HST WFC3 IR bands of F125W, F140W, and F160W, just slightly redder than the I-band. For the median mass of the HPS sample (M = 9.20M ⊙ ), they measure a median physical size of R 50 = 3.09 ± 0.07 kpc for z > 0.5 and R 50 = 2.69 ± 0.07 kpc for 0.5 < z < 1, suggesting slow to moderate size evolution between these epochs. These measurements, combined with our results, are consistent with previous studies of disk-dominated late-type galaxies that indicate that there is little, if any, size evolution at redshifts z < 1 (Lilly et al. 1998; Ravindranath et al. 2004; Barden et al. 2005 ). Figure 16 . As has been shown in previous studies (e.g. Shen et al. 2003; van der Wel et al. 2014) , there is an obvious correlation between the mass of galaxies and their size. The slope of the relation, α = log R 50 / log M * = 0.15 ± 0.03, is comparable to the α = 0.22±0.03 measurement for late-type galaxies in the CANDELS/3D-HST field (van der Wel et al. 2014) , and midway between the values of α = 0.14 and 0.39 found for low-(M * < 3.98 × 10 10 M ⊙ ) and higher-mass late-type galaxies in SDSS (Shen et al. 2003) . Shen et al. (2003) showed that flatter slopes associated with the lower-mass galaxies are consistent with models in which feedback driven by galactic winds overcome the potential of the dark matter halos and suppress gas mass. Assuming that the specific angular momentum of a galaxy is similar to that of its halo, less-massive late-type galaxies must have larger half-light radii, resulting in a flatter size-mass relation.
The size-mass distribution of the HPS [O II] emitters is show in
Conclusions
We presented an analysis of the physical properties of [O II] emitting galaxies within the HETDEX pilot survey with z < 0.57. The data quality of this sample of galaxies allowed us to achieve a substantial improvement in the study of properties of star-forming galaxies in this redshift range. Stellar masses for these galaxies were determined by SED fitting. The observed SFR vs. M * relation confirms the existence of the main sequence of galaxies, where SFRs decrease at lower masses and redshifts. The sSFRs increase for lower stellar mass galaxies, supporting the idea that the galaxies that are more efficiently forming stars in this redshift range are of lower masses, while the larger galaxies are ending their star formation. Examination of the morphologies of these galaxies gives no indication that the [O II] emitters are undergoing mergers, and there is no correlation between morphology parameters (G and M 20 ) and mass, SFR, or sSFR.
The HETDEX pilot survey has provided a test data set for the type of data produced in the main survey. HETDEX will provide upwards of 10 6 [O II] spectra, a data set that will serve to further refine the results presented here.
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